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Purpose: The purpose of this study is to evaluate the treatment and management of 
anisometropia with orthokeratology lenses compared to traditional spectacle lenses.  The 
present study aimed to quantify the interocular difference in relative corneal refractive 
power shift and examine its association with the differential axial growth. 
 
Methods: One hundred and two subjects between the ages 8 and 14 years old with over  
-0.50D of myopia and at least 1D of anisometropia were treated with either 
orthokeratology lenses or traditional single vision spectacle lenses. Baseline data of axial 
length, refraction, and corneal topography were taken at the initial visit and again one 
year after treatment.  
 
Results:  Subjects treated with orthokeratology lenses, showed a significantly decreased 
the interocular difference in axial length one year after lens placement (p<0.001). In the 
control subjects who wore spectacles, the interocular difference in axial length did not 
change significantly (p = 0.64).  In the orthokeratology group, the less myopic eyes had 
significantly larger ALG (0.15 ± 0.15 mm) than the more myopic eyes (0.06 ± 0.15 mm, 
p < 0.001).  In the spectacle group, ALGs were similar in both eyes (0.26±0.19 mm in the 
eyes with greater myopia vs. 0.28±0.16 mm in the eyes with less myopia, p = 0.87).  A 
significant correlation was also found between the interocular difference in the sum of 
RCRPS and interocular difference in axial length growth at one-year follow-up (r = –
0.67, p < 0.001). 
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Conclusion: A clear relationship was observed between the interocular difference in 
RCRPS and interocular difference of axial length growth in the children with 
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The orthokeratology lens is a rigid contact lens with a reverse geometry on its back 
surface. Through overnight wearing, it flattens the central portion of the cornea through 
overnight wearing and simultaneously steepens the peripheral portion[1-3]. The flattened 
central part of the cornea improves daytime vision. The steepened peripheral portion 
induces a relative corneal refractive power shift (RCRPS) from the baseline and leads to 
myopic defocus on the peripheral retina.  This RCRPS has been generally considered to 
be the underlying mechanism of the retardation of axial growth by orthokeratology[4-6]. 
Compared with single-vision spectacles, orthokeratology lens can retard axial growth by 
as much as 32–63% in patients with different ethnicities,[7-12] leading to better myopia 
control than just spectacles alone.   
 
Anisometropia refers to a condition of unequal refractive errors between the two eyes of a 
person, and it is often due to different axial lengths[13]. Anisometropia affects 
approximately 10% of adolescents[14] if is criterion is set to an interocular difference in 
spherical equivalent (dSE) of greater than or equal to one diopter. Myopic anisometropia 
is two to five times more prevalent than hyperopic anisometropia. Successful 
anisometropia management should balance the two eyes’ visual acuities, retard the 
myopic progression, and reduce the magnitude of anisometropia[15]. Orthokeratology has 
been reported as an effective tool for such purposes and when compared with single-
vision spectacles, orthokeratology corrected the interocular difference in refractive errors 
and retarded the axial growth in both eyes[15-19]. Moreover, the axial growth in the more 
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myopic eye was much smaller than that in the less myopic eye, which leads to the a 
reduced interocular difference in axial length being reduced[15-18].  
 
Peripheral retinal myopic defocus plays an important role in slowing down the myopic 
progression[4, 20]. As performing peripheral retina refraction is time-consuming, previous 
studies have used the summed RCRPS as an index to reflect myopic retinal defocus 
indirectly. In eyes with different spherical equivalents across patients, the axial growth 
has been reported to be proportional to that of the RCRPS[21-23]. Therefore, the interocular 
difference of RCRPS has been speculated to be the reason for the observed reduction in 
the magnitude of anisometropia in orthokeratology treatment[15-18]. However, this has 
never been directly tested. Therefore, the present study aimed to quantify the interocular 
difference in RCRPS and examine its association with the differential axial growth. 
Moreover, we aimed to determine how much of the variance could be accounted for by 
the interocular difference in RCRPS, as between-eye comparison eliminated many of the 
confounding factors often encountered in inter-subject studies, such as genetic factors, 
social environment factors, reading habits, and age[9, 12, 24-28], and eye-specific factors 
such as baseline axial length[27], spherical equivalent (SE)[9, 12, 25-28], pupil size[24, 29, 30], 
corneal asymmetry[3, 29], and corneal power shift[21, 23]. The present study’s results could 
enhance our understanding of the mechanism underlying the retardation effect of the 
orthokeratology lens and provide new guidance to anisometropia management with the 





Myopia was defined as a spherical equivalent (SE) of greater than –0.50D. 
Anisometropia was defined as an interocular refractive error of ≥ than 1D. All data was 
collected at the Tianjin Medical University Eye Hospital between June 2017 and May 
2018. The inclusion criteria were ages between 8 and 14 years; anisometropia of ≥ 1D; 
SE from –0.75D to –5.00D; with-the-rule astigmatism of < −1.5 D; best-corrected 
monocular optical acuity of ≥ 20/20; myopia in both eyes and first time to get corrected 
with orthokeratology lens or spectacles, no strabismus or ocular surface disease; and no 
history of surgery or contact lens wear. A total of 102 subjects with anisometropia were 
included in this study. Sixty-one subjects were assigned to the orthokeratology group to 
have both eyes fitted with orthokeratology lenses. Forty-one subjects were assigned to the 
spectacle group to correct both eyes’ refractive error with spectacle lenses. This study 
adhered to the Declaration of Helsinki tenets, and the protocol was approved by the 
Institutional Ethics Committee Review Board of Tianjin Medical University Eye 
Hospital. All subjects and their legal guardians were informed of the potential risks 
associated with the study, and written consent forms were obtained.  The baseline 








Table 1. Baseline demographics data of the subjects. 
  
 Bilateral OK (n = 61) Spectacles (n= 41) p Value 
Sex (M/F) 29/32 20/21   
Age(years) 11.81±1.24 11.33±1.29 0.09  
More myopic eye 
SE(D) -4.42±1.45 -4.32±0.95 0.38  
AL (mm) 25.17±0.90 25.02±0.99 0.17  
Less myopic eye  
SE(D) -2.82±1.25 2.62±0.98 0.35  
AL (mm) 24.65±0.95 24.56±0.93 0.19  
Interocular difference 
SE (D) -1.59±0.67 -1.40±0.56 0.11  
AL (mm) 0.47±0.32 0.46±0.36 0.14  
M, male; F, female; SE, spherical equivalent refraction; AL, axial length; Data are presented as mean ± 
standard deviation.  
Lens fitting and follow-up visits 
The orthokeratology group subjects were fit with spherical 4-zone orthokeratology lenses 
(Euclid Systems Corporation, Herndon, USA) in both eyes. The lens was composed of 
oprifocon A (Boston Equalens II) and had an oxygen permeability (DK) of 127 × 
10−11cm2/s (mL O2/mL· mmHg). The total lens diameter ranged from 10.2 to 11.0 mm, 
which was determined by the horizontal visible iris diameter from the corneal 
topography. The lens fitting procedures strictly followed the guidelines provided by the 
lens manufacturer. Upon receiving the lenses, the subjects were instructed on contact lens 
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wearing and cleaning. The subjects were required to wear the lenses for more than eight 
hours per night and at least six nights per week. Follow-up visits were scheduled at one 
day, seven days, and one month, and at least once every three months after that. The 
spectacles group subjects were fitted with ordinary, commercially available glasses, and 
follow-up visits were scheduled every three months after their glasses treatment. 
 
Measurement of refraction, axial length, and corneal topography 
Cycloplegic refraction was performed with compound tropicamide eye drops (5 mg/ml) at 
one drop every 5 min in all the subjects. SE was calculated as the spherical power plus one-
half of the cylindrical power. Noncontact optical biometry (Lenstar 900; Haag-Streit AG, 
Switzerland) was used to measure the axial length in all subjects at baseline and at 12 
months after treatment initiation. The same experienced technician performed all 
inspections, and the result met the instrument’s quality control requirements.  
 
Corneal topography was obtained with Medmont (Medmont Pty Ltd. Camberwell, 
Victoria, Australia) at baseline and at every follow-up visit. At least four maps were 
measured, and best-quality maps were used for the analysis. Best-quality maps were 
defined as those with a uniform and stable tear film during measurement, and a vertical 
width of the map ≥ 8 mm. The axial maps before treatment (baseline, Fig 1A) and at the 
12-month follow-up visit (after treatment Fig 1B) were used in analysis with a custom 
MATLAB function. A corneal refractive power shift (CRPS) map (Fig 1C) was first 
obtained by subtracting the baseline map from the after-treatment map. Then, the apex 
value was subtracted from each point of the CRPS map to derive a relative corneal 
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refractive power shift (RCRPS) map (Fig 1D). The RCRPS profile was derived by taking 
the mean values of the points with the same radius (Fig 1E). 
 
 
Figure 1: The RCRPS analysis. (A) Axial maps at baseline. (B) Axial maps 12 months after treatment. (C) 
CRPS derived by subtracting the baseline maps from the after-treatment maps. (D) RCRPS derived by 
normalizing the CRPS to the apex. (E) An RCRPS profile derived by taking the mean values of the points 
with the same radius.  
 
Statistical analyses 
For descriptive purposes, the means and standard deviations of all the parameters 
measured were calculated. The normality of the data was tested using the Shapiro-Wilk 
test. A paired t-test was used to compare the baseline values with the values obtained one 
year after treatment. Multivariate regression was used to analyze the relationships 
between the intraocular difference in axial length growth (dALG) and the interocular 
difference in parameters such as baseline SE (dSE), baseline axial length (dAL0), and 
RCRPS (dRCRPS). All the statistical analyses were performed using the R software 
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Results 
Spectacle vs. Orthokeratology 
In the control subjects who wore spectacles, the interocular difference in axial length did 
not change significantly (p = 0.64; Fig 2A). However, the interocular difference in axial 





Figure2: Interocular difference of in axial length (AL) at baseline (before) and one year after treatment. (A) 
Spectacles group. (B) Orthokeratology group. 
 
In the spectacle group, ALGs were similar in both eyes (0.26±0.19 mm in the eyes with 
greater myopia vs. 0.28±0.16 mm in the eyes with less myopia, p = 0.87; Fig3A). In the 
orthokeratology group, the less myopic eyes had significantly larger ALG (0.15 ± 0.15 






















Figure 3: Axial length growth (ALG) in the eye with more and less myopic eyes in one-year follow-up. (A) 
Spectacles group. (B) Orthokeratology group. 
 
In the spectacles group, the interocular difference in ALG (dALG) was not associated with 
the interocular difference in SE (dSE; r = –0.02, p = 0.91; Fig 4A). In the orthokeratology 
group, the interocular difference in ALG (dALG) was significantly associated with the 
interocular difference in SE (r = 0.66, p < 0.001; Fig 4B). The key difference between the 
two groups was that the presence of orthokeratology lens induced RCRPS on the cornea 
and the peripheral myopic defocus on the retina. The interocular differences in ALG were 
not associated with the interocular differences in baseline axial length (dAL0) in the 
spectacles group (r = 0.14, p = 0.37; Fig 4C).  Meaning the difference between the eyes at 
baseline did not significantly affect the axial length growth difference between the 
spectacle-corrected eyes.  By contrast, the interocular differences in ALG were 
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Figure 4. The association between the interocular difference in ALG and SE, AL. A) spectacle group, B) 
orthokeratology group. C) spectacle group D) orthokeratology group 
 
RCRPS in the orthokeratology group 
The alteration of the front corneal surface led to an RCRPS, which was summed over a 
region with a diameter of 8 mm (Fig 5A). A significant correlation was found between 
the interocular difference in the sum of RCRPS (dRCRPS) and interocular difference in 
ALG (dALG) at one-year follow-up (r = –0.67, p < 0.001; Fig 5B). dRCRPS captured 
44.89% of the variance of the interocular difference in ALG. (p < 0.001). 
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Figure 5: RCRPS and ALG.  (A) RCRPS profiles of the right (red) and left eye (blue) in a subject treated 
with an orthokeratology lens. The shaded area between the profiles represents the interocular difference in 
RCRPS (dRCRPS). (B) The association between dALG and the dRCRPS (shaded area in panel A). ALG, 
axial length growth; dALG, the interocular difference in axial length growth; RCRPS, relative corneal 
refractive power shift; dRCRPS, the interocular difference in RCRPS.  
 
In the multiple regression analysis, besides dRCRPS, two more parameters were included; 
the interocular differences in baseline SE (dSE) and the baseline axial length (dAL0). 
Stepwise regression showed that dRCRPS and dAL0 were significantly associated with 
dALG (Table 2). The inclusion of dAL0 significantly captured more variance in the 
interocular difference of ALG (an increase to 61.97% from 44.89%, ANOVA test, 
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Variables Slope p Value 95% Confidence Interval 
dAL0 –0.1179  < 0.001 –0.1715 to –0.0642 
dRCRPS –0.0030  < 0.001 –0.0032 to –0.0008 
Model  R2 = 0.6197   
dAL0: interocular difference in axial length in baseline 
dRCPRS: interocular difference in relative corneal refractive power shift 
 
Table 2: Multivariable regression analysis showing the association between the interocular difference in 




In children with myopic anisometropia treated with orthokeratology lenses, we found that 
the ALG in the less myopic eyes was greater than that in the more myopic eyes. The 
interocular difference in ALG (dALG) was linearly correlated with the interocular 
difference in RCRPS (dRCRPS). Over 60% of the variance of the dALG was captured by 
the combination of the dRCRPS and the interocular difference in initial axial length 
(dAL0).   
 
Connections to previous studies 
The ALGs reported in this study were similar between the two eyes of the subjects treated 
with spectacles (0.28 mm for the more myopic eye and 0.26 mm for the less myopic eyes). 
These values were in line with those previously reported of approximately 0.27–0.35 mm 
per year[9, 12, 25, 28, 31].The ALGs in the subjects who wore orthokeratology lenses were 
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significantly smaller (0.06 mm and 0.15 mm for the more and the less myopic eyes, 
respectively), which also agreed with the previously reported value of 0.08 mm per year[18]. 
The retardation rate was 84% for the more myopic eyes and 42.3% for the less myopic 
eyes. Consequently, the interocular difference in AL did not change in the subjects treated 
with spectacles, and the interocular difference in AL decreased in subjects treated with 
orthokeratology lenses[15-19]. 
 
The magnitude of anisometropia is correlated with myopia’s severity in both eyes, and it 
increases as myopia progresses[32-34]. Therefore, the probability of observing a spontaneous 
decrease in the magnitude of anisometropia with age is low[33, 34], as confirmed by the ALG 
values reported in the subjects who wore spectacles. The retardation of ALG and reduction 
in the magnitude of anisometropia can largely be explained as effects of the 
orthokeratology treatment[18]. In the subjects wearing spectacles, the peripheral defocus 
remains hyperopic. Without RCRPS to shift the defocus to myopic, the interocular 
difference in ALG did not correlate with the interocular difference in SEs, as shown in Fig 
4A. The orthokeratology lens shifted the peripheral defocus to myopic by inducing an 
RCRPS that was correlated with SE (r = –0.6065, p < 0.001). Therefore, the correlation 
between ALG and SE’s interocular differences could be predicted. However, it is essential 
to note that the actual treatment effect originated from the induced RCRPS.  
 
Higher sensitivity of the interocular comparison 
Previous studies reported that RCRPS could capture approximately 10% of the variance 
observed in ALG[17]. This finding was based on ALGs in different iso myopic subjects, 
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not in both eyes of subjects with anisometropia. Therefore, inter-subject variables such as 
sex, age, genetic and environmental factors, and reading habits[9, 12, 24-28], pupil size[24, 29, 30], 
and corneal asymmetry[3, 29], might have accounted for the low proportion of variance 
explained. This study applied a within-person interocular comparison to demonstrate the 
dose-response between RCRPS and ALG. After controlling for the inter-subject 
variables, linear regression revealed that the interocular difference in RCRPS could 
capture approximately 44.89% of the interocular difference in ALG variance. The 
interocular difference in RCRPS represents the difference in the eye’s front surface. 
However, at the backside, eyes started with different baseline axial lengths, which affect 
the ALG in myopic children treated with orthokeratology lenses[35-38]. After we added the 
interocular difference in baseline axial length into the regression model, and the captured 
variance of interocular difference in ALG increased to 61.97%.  
 
Residual variance and other interocular differences 
Despite the improved sensitivity of between-eye comparison, still an approximately 38% 
variance still remains unaccounted for. Other interocular differences in the altered corneal 
surface may also contribute to the residual variance. In the light path, lens and 
accommodation also contribute to retinal defocus.  Several previous studies had 
examined accommodative changes with orthokeratology. Gifford et al.[39, 40] found a lower 
accommodative lag and better accommodative responses in patients treated with 
orthokeratology than in those treated with single vision contact lenses. Han et al.[41] found 
that accommodative accuracy and facility were improved with long-term 
orthokeratology. The improved accommodation reduced the accommodative lag (axial 
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hyperopic blur) during near-work and potentially slowed myopia progression.[42-44] 
Anisometropia is a binocular abnormality, and ocular sensory dominance might be 
another factor contributing to the residual variance. Approximately 60% of non-
anisometropic people have clear ocular dominance. This number increases to 80.7% in 
anisometropic persons. More importantly, the more myopic eye tends to be the sensory 
dominant eye[45]. Ocular sensory dominance represents the visual brain’s relative 
sensitivity to signals coming from each eye under binocular viewing conditions, with the 
dominant eye presumably having greater access to the visual brain. The dominant eye has 
been speculated to respond better than the defocus cue[45]. In this study, we did not 
measure the subjects’ ocular dominance. Whether the ocular dominance changes or even 
shifts between the eyes is unknown, as the magnitude of anisometropia is reduced during 
the orthokeratology treatment.  
 
Limitations of the present study 
In this study, we did not directly measure the peripheral retinal defocus. Instead, RCRPS 
was used as an indirect representation of retinal defocus. However, the exact relationship 
between RCRPS and retinal defocus remains unknown. A future study with measured 
peripheral retina defocus would provide a better illustration of whether the relationship 
between ALG and peripheral myopic defocus is dose-dependent[18]. Furthermore, the 
present study has a relatively shorter follow-up duration (one year), and measurements 
were performed only at baseline and one year after lens wearing. In future studies, longer 
durations and more observation points should be considered. The inclusion of binocular 
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vision measurements would provide new insights into the understanding of the differential 
axial growth observed in children with anisometropia treated with orthokeratology lenses.  
 
Conclusion 
A clear dose-response relationship was observed between the interocular difference in 
RCRPS and interocular difference of ALG in the children with anisometropia treated with 
orthokeratology lenses. A major portion of the variance of the interocular difference in 
ALG could be explained by the combination of interocular difference in RCRPS and 
















[1]Swarbrick HA. Orthokeratology review and update. Clin Exp Optom. 2006;89(3):124-
143,http//doi:10.1111/j.1444-0938.2006.00044.x. 
[2]Yang X, Li Z, Zeng J. A Review of the Potential Factors Influencing Myopia 
Progression in Children Using Orthokeratology. Asia Pac J Ophthalmol (Phila). 
2016;5(6):429-433,http//doi:10.1097/APO.0000000000000242.  
[3]Wang J, Yang D, Bi H, Du B, Lin W, Gu T, et al. A New Method to Analyze the 
Relative Corneal Refractive Power and Its Association to Myopic Progression Control 
With Orthokeratology. Transl Vis Sci Technol. 
2018;7(6):17,http//doi:10.1167/tvst.7.6.17. 
[4]Kang P, Swarbrick H. Peripheral refraction in myopic children wearing 
orthokeratology and gas-permeable lenses. Optom Vis Sci. 2011;88(4):476-
482,http//doi:10.1097/OPX.0b013e31820f16fb.  
[5]Smith EL, 3rd. Prentice Award Lecture 2010: A case for peripheral optical treatment 
strategies for myopia. Optom Vis Sci. 2011;88(9):1029-
1044,http//doi:10.1097/OPX.0b013e3182279cfa.  
[6]Gifford P, Tran M, Priestley C, Maseedupally V, Kang P. Reducing treatment zone 
diameter in orthokeratology and its effect on peripheral ocular refraction. Cont Lens 
Anterior Eye. 2020;43(1):54-59,http//doi:10.1016/j.clae.2019.11.006.  
[7]Huang J, Wen D, Wang Q, Mcalinden C, Flitcroft I, Chen H, et al. Efficacy 
Comparison of 16 Interventions for Myopia Control in Children: A Network Meta-
analysis. Ophthalmology. 2016;123(4):697-708,http//doi:10.1016/j.ophtha.2015.11.010. 
[8]Charm J, Cho P. High myopia-partial reduction ortho-k: a 2-year randomized study. 
Optom Vis Sci. 2013;90(6):530-539,http//doi:10.1097/OPX.0b013e318293657d.  
[9]Cho P, Cheung SW. Retardation of myopia in Orthokeratology (ROMIO) study: a 2-
year randomized clinical trial. Invest Ophthalmol Vis Sci. 2012;53(11):7077-
7085,http//doi:10.1167/iovs.12-10565. 
[10]He M, Du Y, Liu Q, Ren C, Liu J, Wang Q, et al. Effects of orthokeratology on the 
progression of low to moderate myopia in Chinese children. BMC Ophthalmol. 
2016;16:126,http//doi:10.1186/s12886-016-0302-5.  
[11]Santodomingo-Rubido J, Villa-Collar C, Gilmartin B, Gutierrez-Ortega R, Sugimoto 
K. Long-term Efficacy of Orthokeratology Contact Lens Wear in Controlling the 
Progression of Childhood Myopia. Curr Eye Res. 2017;42(5):713-
720,http//doi:10.1080/02713683.2016.1221979.  
[12]Cho P, Cheung SW, Edwards M. The longitudinal orthokeratology research in 
children (LORIC) in Hong Kong: a pilot study on refractive changes and myopic control. 
Curr Eye Res. 2005;30(1):71-80,http//doi:10.1080/02713680590907256.  
[13]Weale RA. On the age-related prevalence of anisometropia. Ophthalmic Res. 
2002;34(6):389-392,http//doi:10.1159/000067040. 
[14]Liang YB, Wong TY, Sun LP, Tao QS, Wang JJ, Yang XH, et al. Refractive errors in 
a rural Chinese adult population the Handan eye study. Ophthalmology. 
2009;116(11):2119-2127,http//doi:10.1016/j.ophtha.2009.04.040.  
[15]Zhang Y, Chen Y. Effect of Orthokeratology on Axial Length Elongation in 
Anisomyopic Children. Optom Vis Sci. 2019;96(1):43-
47,http//doi:10.1097/OPX.0000000000001315. 
 26 
[16]Zhong Y, Ke L, Qiong W, Liu F. Orthokeratology lens for management of myopia in 
anisometropic children: A contralateral study. Cont Lens Anterior Eye.  
2020;43(1):40-43,http//doi:10.1016/j.clae.2019.03.003. 
[17]Long W, Li Z, Hu Y, Cui D, Zhai Z, Yang X. Pattern of Axial Length Growth in 
Children Myopic Anisometropes with Orthokeratology Treatment. Curr Eye Res. 
2020;45(7):834-838,http//doi:10.1080/02713683.2019.1701685. 
[18]Chen Z, Zhou J, Qu X, Zhou X, Xue F, Shanghai Orthokeratology Study G. Effects 
of orthokeratology on axial length growth in myopic anisometropes. Cont Lens Anterior 
Eye. 2018;41(3):263-266,http//doi:10.1016/j.clae.2017.10.014. 
[19]Fu AC, Qin J, Rong JB, Ji N, Wang WQ, Zhao BX, et al. Effects of orthokeratology 
lens on axial length elongation in unilateral myopia and bilateral myopia with 
anisometropia children. Cont Lens Anterior Eye. 2020;43(1):73-
77,http//doi:10.1016/j.clae.2019.12.001. 
[20]Romashchenko D, Rosen R, Lundstrom L. Peripheral refraction and higher order 
aberrations. Clin Exp Optom. 2020;103(1):86-94,http//doi:10.1111/cxo.12943. 
[21]Zhong Y, Chen Z, Xue F, Miao H, Zhou X. Central and Peripheral Corneal Power 
Change in Myopic Orthokeratology and Its Relationship With 2-Year Axial Length 
Change. Invest Ophthalmol Vis Sci. 2015;56(8):4514-4519,http//doi:10.1167/iovs.14-
13935. 
[22]Zhong Y, Chen Z, Xue F, Zhou J, Niu L, Zhou X. Corneal power change is 
predictive of myopia progression in orthokeratology. Optom Vis Sci. 2014;91(4):404-
411,http//doi:10.1097/OPX.0000000000000183. 
[23]Hu Y, Wen C, Li Z, Zhao W, Ding X, Yang X. Areal summed corneal power shift is 
an important determinant for axial length elongation in myopic children treated with 
overnight orthokeratology. Br J Ophthalmol. 2019;103(11):1571-
1575,http//doi:10.1136/bjophthalmol-2018-312933.  
[24]Santodomingo-Rubido J, Villa-Collar C, Gilmartin B, Gutierrez-Ortega R. Factors 
preventing myopia progression with orthokeratology correction. Optom Vis Sci. 
2013;90(11):1225-1236,http//doi:10.1097/OPX.0000000000000034. 
[25]Hiraoka T, Kakita T, Okamoto F, Takahashi H, Oshika T. Long-term effect of 
overnight orthokeratology on axial length elongation in childhood myopia: a 5-year 
follow-up study. Invest Ophthalmol Vis Sci. 2012;53(7):3913-
3919,http//doi:10.1167/iovs.11-8453. 
[26]Wang B, Naidu RK, Qu X. Factors related to axial length elongation and myopia 
progression in orthokeratology practice. PLoS One. 
2017;12(4):e0175913,http//doi:10.1371/journal.pone.0175913. 
[27]Kim J, Lim DH, Han SH, Chung TY. Predictive factors associated with axial length 
growth and myopia progression in orthokeratology. PLoS One. 
2019;14(6):e0218140,http//doi:10.1371/journal.pone.0218140. 
[28]Kakita T, Hiraoka T, Oshika T. Influence of overnight orthokeratology on axial 
elongation in childhood myopia. Invest Ophthalmol Vis Sci. 2011;52(5):2170-
2174,http//doi:10.1167/iovs.10-5485. 
[29]Chen Z, Xue F, Zhou J, Qu X, Zhou X, Shanghai O, et al. Prediction of 
Orthokeratology Lens Decentration with Corneal Elevation. Optom Vis Sci. 
2017;94(9):903-907,http//doi:10.1097/OPX.0000000000001109. 
[30]Chen Z, Niu L, Xue F, Qu X, Zhou Z, Zhou X, et al. Impact of pupil diameter on 
 27 
axial growth in orthokeratology. Optom Vis Sci. 2012;89(11):1636-
1640,http//doi:10.1097/OPX.0b013e31826c1831. 
[31]Santodomingo-Rubido J, Villa-Collar C, Gilmartin B, Gutierrez-Ortega R. Myopia 
control with orthokeratology contact lenses in Spain: refractive and biometric changes. 
Invest Ophthalmol Vis  
Sci. 2012;53(8):5060-5065,http//doi:10.1167/iovs.11-8005. 
[32]Deng L, Gwiazda JE. Anisometropia in children from infancy to 15 years. Invest 
Ophthalmol Vis Sci. 2012;53(7):3782-3787,http//doi:10.1167/iovs.11-8727. 
[33]Tong L, Chan YH, Gazzard G, Tan D, Saw SM. Longitudinal study of anisometropia 
in Singaporean school children. Invest Ophthalmol Vis Sci. 2006;47(8):3247-
3252,http//doi:10.1167/iovs.05-0906. 
[34]Parssinen O. Anisometropia and changes in anisometropia in school myopia. Optom 
Vis Sci. 1990;67(4):256-259,http//doi:10.1097/00006324-199004000-00005. 
[35]Vincent SJ, Collins MJ, Read SA, Carney LG, Yap MK. Interocular symmetry in 
myopic anisometropia. Optom Vis Sci. 2011;88(12):1454-
1462,http//doi:10.1097/OPX.0b013e318233ee5f.  
[36]Singh N, Rohatgi J, Kumar V. A Prospective Study of Anterior Segment Ocular 
Parameters in Anisometropia. Korean J Ophthalmol. 2017;31(2):165-
171,http//doi:10.3341/kjo.2017.31.2.165.  
[37]Kuo NW, Shen CJ, Sheu SJ. The ocular biometric and corneal topographic 
characteristics of high-anisometropic adults in Taiwan. J Chin Med Assoc. 
2011;74(7):310-315,http//doi:10.1016/j.jcma.2011.05.007. 
[38]Jiang Z, Shen M, Xie R, Qu J, Xue A, Lu F. Interocular evaluation of axial length 
and retinal thickness in people with myopic anisometropia. Eye Contact Lens. 
2013;39(4):277-282,http//doi:10.1097/ICL.0b013e318296790b. 
[39]Gifford K, Gifford P, Hendicott PL, Schmid KL. Near binocular visual function in 
young adult orthokeratology versus soft contact lens wearers. Cont Lens Anterior Eye. 
2017;40(3):184-189,http//doi:10.1016/j.clae.2017.01.003. 
[40]Gifford KL, Gifford P, Hendicott PL, Schmid KL. Zone of Clear Single Binocular 
Vision in Myopic Orthokeratology. Eye Contact Lens. 2020;46(2):82-
90,http//doi:10.1097/ICL.0000000000000614.  
[41]Han X, Xu D, Ge W, Wang Z, Li X, Liu W. A Comparison of the Effects of 
Orthokeratology Lens, Medcall Lens, and Ordinary Frame Glasses on the 
Accommodative Response in Myopic Children. Eye Contact Lens. 2018;44(4):268-
271,http//doi:10.1097/ICL.0000000000000390. 
[42]Richler A, Bear JC. Refraction, nearwork and education. A population study in 
Newfoundland. Acta Ophthalmol (Copenh). 1980;58(3):468-
478,http//doi:10.1111/j.1755-3768.1980.tb05748.x.  
[43]Charman WN. Near vision, lags of accommodation and myopia. Ophthalmic Physiol 
Opt. 1999;19(2):126-133,http//doi:10.1046/j.1475-1313.1999.00414.x. 
[44]Goss DA, Rainey BB. Relationship of accommodative response and nearpoint phoria 
in a sample of myopic children. Optom Vis Sci. 1999;76(5):292-
294,http//doi:10.1097/00006324-199905000-00016. 
[45]Jiang F, Chen Z, Bi H, Ekure E, Su B, Wu H, et al. Association between Ocular 
Sensory Dominance and Refractive Error Asymmetry. PLoS One. 
2015;10(8):e0136222,http//doi:10.1371/journal.pone.0136222.  
